Introduction
• Evaluation of the quality of medical practice has been recommended as a means by which: (a) the hospital staff can identify opportunities to institute new practices for their patients, 1 " 8 (b) community planning groups can define opportunities to improve medical care, 4 and (c) the government, insurance companies and other organizations which purchase medical care for many individuals can judge the value of their purchase. 0 -6 There more appropriate therapy had lower case fatality. Borhani 17 has urged caution in interpreting case fatality rates for patients with cerebrovascular disease based on hospital medical record review. He stressed the difficulty in assuring that patient groups are comparable. A previous report 18 confirmed the need for diagnostic data not usually available in hospital records if exact pathological diagnoses are to be defined for stroke patients. However, the same report described the availability in most medical records of diagnostic information adequate to define eight characteristic cerebrovascular disease syndromes. The present report describes differences in the outcome for patients with the two most common of these syndromes according to the patient's hospital and attending physician. The relation of case severity and diagnostic and therapeutic practice to these differences is defined, and changes in diagnostic and therapeutic practice are recommended.
Methods
The methods used to abstract 1,117 medical records from one university and four community hospitals and the characteristics of the stroke syndromes defined by these records have been described. 18 The eight syndromes were: (a) subarachnoid hemorrhage (SAH)-cases with bloody spinal fluid in which a berry aneurysm was demonstrated by arteriography, SAH was found at autopsy, or there was no more than one localizing neurological sign; (b) intracerebral hemorrhage (ICH)-patients with bloody spinal fluid and more than one localizing sign; (c) transient attack without hypertension-normotensive patients who did not require physical therapy or more than 19 days of hospitalization and who were discharged without residual; (d) transient attack with hypertension-transient illness with hypertension; (e) old stroke-patients with cerebrovascular disease admitted for other problems; (f) acute stroke, clear spinal fluid-patients with two or more localizing neurological signs which were not transient. These patients had less than ten red blood cells per cubic millimeter of spinal fluid; (g) acute stroke, no spinal fluid examinationcases g) acute stroke ,n o spinal fluid was not examined; and (h) vague syndrome-cases in which there was a single, persistent neurological sign or symptom and those in which a discharge diagnosis of cerebrovascular disease was made but there was no record of signs or symptoms of neurological disease. Most of these patients were confused and elderly. •S s -I
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Results
The outcome for patients with certain stroke syndromes was related to the setting in which they received care. For instance, the case fatality rate for patients with acute stroke was 22% in the university hospital and 52% in one community hospital; the rate for patients of generalists was 49% and for those of internists, 3 5 % . To determine whether these differences in outcome are related to the quality of patient care, it is necessary to show that differences in outcome for patients in each setting are more clearly related to specific differences in the care they receive than to their expected prognosis.
DIAGNOSTIC TECHNIQUE
Although the stroke syndromes described in hospital records are closely related to the classically defined cerebrovascular diseases, they are not identical. 18 An attempt was made, therefore, to determine the effect of diagnostic inaccuracy on expected prognosis. Records from the university hospital were most complete; for instance, the presence or absence of tendon reflex abnormalities is regularly commented on in records of university cases; it is less commonly mentioned in community cases. Similarly, though dizziness is not regularly discussed in either care setting, the record is less complete in community hospitals (table 1).
Other differences among participating hospitals in the diagnostic evaluation of patients with acute stroke and vague syndrome are shown in table 2. Exhaustive evaluations were characteristic of the university hospital. There was no consistent tendency for more complete records in any of the community hospitals. Differences in the diagnostic work for acute stroke and transient attack patients of generalists and internists are shown in table 3.
The internists recorded more physical signs and performed more diagnostic procedures; the difference is particularly striking among patients dying with acute stroke.
In this study, if a sign, treatment, complicating disease, etc., was not mentioned in a case record, it was assumed to be absent in the case. The effect is to exclude less severe illness from certain diagnostic groups at hospitals where examination is less complete. For instance, in the community hospital, of cases reported to have enough neurological signs to be classed as acute stroke, 96% were paralyzed; in the university hospital where more neurological signs were recognized, only 77% of acute stroke patients were paralyzed. Similarly, more complete neurological examination would be expected to shift patients from the SAH to the ICH syndrome and from vague syndrome to acute or transient stroke syndromes. More frequent use of the lumbar puncture may shift patients from ICH to acute stroke syndromes. The contribution of differences in diagnostic effort to the observed differences in case fatality rates does not appear to be great. For instance, the case fatality rate for acute stroke is lower in the university hospital even if only patients with paralysis are considered. Furthermore, the high fatality rate in community hospitals cannot be attributed to infrequent use of lumbar puncture to distinguish ICH and acute stroke, since the case fatality rate in the community is high even when patients with ICH and acute stroke are considered together.
PROGNOSIS
The prognosis for patients depended upon several factors other than the diagnosis itself. 18 These included age, but not sex. Race was related to fatality rate only in cases of vague syndromes and only at the university hospital where 42% of 12 Negro patients died compared to only 7% of 70 Caucasians (X-= 4.84). Underlying congestive failure (X a = 7.13, p < 0.001) and arteriosclerotic heart disease (X 2 = 3.84, p < 0 . 0 5 ) affected the outcome for patients with acute stroke. Hypertension, other heart disease, diabetes, atherosclerotic vascular disease and obesity were not associated with increased mortality in any syndrome.
Although most neurological signs were recorded more frequently in cases of surviving patients, dysphagia stands out as a marker of severe disease. Patients admitted within six hours of the onset of symptoms died more frequently than those admitted later, suggesting that short duration of symptoms before admission reflects acute, severe illness (table  4) . There was also a high fatality rate among patients who developed stroke while they were hospitalized for some other condition; among such patients, 64% who developed acute stroke and 85% who developed vague neurological syndromes died. The record of the 'Includes only cases of generalbts and internbts and only those from community hospitals.
•(•Includes patients <50 and >89 years of age.
patient's mental status on admission correlated closely with outcome (e.g., tables 5 and 6 ) .
Expected prognoses then were related to eight characteristics: diagnosis, age, acute onset, onset in the hospital, mental status on admission, dysphagia, underlying arteriosclerotic heart disease, and congestive failure. The adequacy of these eight characteristics to define expected prognosis was tested. Anticoagulation for stroke patients has been shown to have only a modest effect on survival. 19 -20 In this study, among patients with acute stroke in community hospitals, the case fatality rate was 4 9 % for those who did not receive anticoagulants and a remarkable 16% for 32 patients who did receive the drugs. In contrast, when the outcome for anticoagulated patients was compared with that for patients matched according to the eight criteria of case severity, the anticoagulated patients fared no better than the control patients (table 7 ) . The criteria successfully selected patients with similar prognoses. •Includes only cases of generalbts and internbts and only those from community hospitals, flncludes patients <50 and >89 years of age. An attempt was made to measure outcome, not only by case fatality rate, but in terms of the extent of residual disability of survivors. Limited "activities of daily living" (ADL) at discharge could frequently be identified, particularly from the nurse's notes. Such limitation was related to diagnosis (table 8); in cases of acute stroke, limitation of ambulation was most common, while for the confused, elderly patient with vague syndrome, mentation was more often the discharge problem. Those with old stroke, though often limited in ambulation and personal care, were seldom limited in speech or mentation. Limitation of ADL among survivors of acute stroke and vague syndrome also was related to mental status on admission (table 9), fo age, and to ability to swallow, but not to the other criteria of disease severity.
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In the four community hospitals, case fatality rates for patients with acute stroke and vague syndrome were highest in hospital #2 and lowest in #4. The difference between hospital # 2 and the two hospitals with the lowest case fatality rates was significant for patients with vague syndrome (X 2 = 4.23, p < 0 . 0 5 ) . The difference between hospital #2 and the university hospital was significant for both syndromes ( X -= 19.4 and 9.1) (table 10 ).
An attempt was made to relate the high fatality rate of acute stroke and vague syndromes in hospital #2 to the measures of case severity. The relation to age and mental status on admission is shown in tables 10 and 11. Although patients in hospital #2 were somewhat older and more frequently obtunded, the excess mortality in that hospital was not limited to old or obtunded patients. The other measures of severity (onset in hospital, acute onset, dysphagia, arteriosclerotic heart disease, and congestive failure) were either noted with essentially equal frequency in all hospitals or the differences noted favored a good outcome in hospital #2. For instance, only 3 % of patients with acute stroke in hospital #2 were diagnosed as having congestive heart failure, compared to 13% in hospitals #3 and #4. Similarly, 36% of those in hospital #2 and 48% of those in hospitals #3 and #4 had arteriosclerotic heart disease. If patients with acute stroke and vague syndrome were more severely ill in hospital #2, the necessary evidence was not recorded in the hospital records.
Outcome By Physician Group
The fatality rate among cases of acute stroke with a generalist as attending physician was 49%; the case fatality among internists' cases was 3 5 % . This difference was significant (X 2 = 4.08, p < 0 . 0 5 ) . Differences in disease severity did not explain the observed difference in fatality rates. For instance, the fatality rates for the generalists' patients were higher among all but the youngest patients (table 5) and this was true for all hospitals. Nor can the difference be attributed to more severely obtunded patients among the generalists' cases; the greatest difference in mortality was among more severely obtunded patients and patients whose mental status was not recorded (table  5 ) (X-= 5.64, p < 0.025). The incidence of congestive failure was lower among the generalists' patients ( 2 1 % versus 3 4 % ) . Admission to the hospital within six hours of the onset of the acute stroke is noted in approximately half of the cases in both groups; the fatality rate among generalists' patients admitted acutely was 56% and among those of internists, 4 0 % . Fatality was nearly equal (39% and 3 4 % ) for patients of generalists and internists without dysphagia, but death occurred in 72% of the generalists' and only 4 1 % of the internists' patients with that symptom. Of patients developing acute stroke while hospitalized for another illness, the generalists lost 77% and the internists, 2 7 % , Death from vague syndrome was also more common among generalists' patients. However, in these cases, the excess mortality was related to the larger number of old and comatose patients in the generalists' care. The case fatality among patients of the same age and among those with the same mental status was similar regardless of attending physician (table 6 ) . Other criteria of severe disease were noted with equal frequency in both physician groups.
Limitation of mentation and activities of daily living occurred with equal frequency in survivors of acute stroke, whether they were cared for by generalists or internists. In contrast, disability on discharge was greater for generalists' patients with vague syndrome; survivors in this group were more frequently limited in mentation, ambulation, dressing, and toileting (table 12) . This, too, was correlated with the larger number of older and obtunded patients cared for by the generalists.
TABU 10
Relation of Age to Case Fatality in Individual Hospitals
THERAPEUTIC PRACTICE
Less than 2% of patients were transferred to an acute hospital so that acute care can be adequately judged without recourse to records from other hospitals. In the five study hospitals, the average stay for surviving patients with acute stroke ranged from 19 to 34 days and for those who died from 12 to 20 days. Regardless of outcome, average hospital stay for patients with vague syndrome was 10 to 22 days. Length of stay was shortest in the university hospital, but did not correlate with case fatality in the other hospitals. Table 13 shows that each of four therapies were used most actively in hospital #3. In the university hospital, as compared to community hospitals, the indwelling catheter was used less frequently and anticoagulants were used more frequently in cases of vague syndrome. Both internists and generalists used papaverine, physical therapy, and catheterization with similar frequency. Anticoagulants were used three times more frequently by internists. Therapy offered surviving and dying patients differed strikingly. Physical therapy, anticoagulants and papaverine were used more commonly for survivors, whereas aspiration, turning and indwelling catheter were used more frequently in fatal cases. As in the example of anticoagulant therapy cited above, when disease severity was taken into account, these treatments could not be shown to affect patient survival. The single exception is shown in table 14. Regular turning of patients was used for those who were severely ill and so is associated with a high fatality rate. However, in comatose •Percent of survivors with limited function. patients, all of whom were acutely ill, regular turning was correlated with reduced case fatality.
To explore the indications for anticoagulation in study hospitals, patients with acute stroke receiving anticoagulants were compared to those receiving physical therapy. Anticoagulated patients were younger and had fewer decubitus ulcers and urinary infections. They were more likely to be discharged early, alert, and fully ambulatory. They seldom required a Foley catheter. Anticoagulants were used for 17% of patients who survived acute stroke, and only about half as often for those with transient attacks. Of anticoagulated patients with acute stroke, only 28% had one or more of the following indications for anticoagulation: progressive stroke ( 1 6 % ) , congestive failure ( 9 % ) , atrial fibrillation ( 9 % ) , recent myocardial infarction or ischemia ( 9 % ) , or valvular heart disease ( 3 % ) . The anticoagulant drugs were apparently reserved for the mildly affected patient with acute stroke to prevent progression and recurrence.
Of surviving patients with acute stroke who left the community hospital unable to fully ambulate, only 66% had received physical therapy. Of such patients with vague syndromes, only 30% had received physical therapy. In the university hospital, the comparable figures were 79% and 3 1 % . Of the disabled patients who did not receive physical therapy, 80% were confused.
Discussion
Clearly, a comparison of outcome for patients with disease in different care settings cannot be undertaken lightly. It has been suggested 17 that studies of the outcome of cerebrovascular disease are difficult to interpret because case fatality rates were not adjusted for (a) age or (b) case severity, and not related to (c) pathological classification, (d) average time to death, or (e) treatment used. The importance of each of these considerations except time to death has been demonstrated in this study. 18 Remaining to be explored is the effect of a hospital's autopsy rate on its case fatality rate for cerebrovascular disease.
17
Outcome for patients with acute stroke and vague syndrome was measured by case fatality rates and by the frequency with which survivors are limited in certain activities of daily living. For patients with vague neurological syndromes attributed to cerebrovascular disease, rates of both death and disability were high among patients of community hospital general practitioners. The high rates were related to the large number of comatose, elderly patients. Since it is not likely that coma is induced by syndromes which can be only vaguely denned, these comatose patients must have had unrecognized signs and symptoms of one of the other syndromes, most likely acute stroke. This suggestion is supported by evidence that the generalists' neurological examination of severely ill patients was incomplete. The inclusion of patients with acute stroke among generalists' patients with vague syndromes also is supported by the finding of unexpected disability among survivors with that diagnosis.
In contrast, the higher fatality rate of acute stroke in certain hospitals and among generalists' cases is not explained by disease severity. Nor do differences in diagnostic practice explain the greater mortality. As a result of the less frequent examination of cerebrospinal fluid, there may be incomplete separation of patients with ICH and acute stroke in the community hospitals. However, the difference in community and university hospital case fatality is evident even when cases with ICH and acute stroke are considered together. As a result of incomplete reporting of the neurological examination, the generalist may incompletely separate patients with acute stroke and vague syndrome. However, even if patients with acute stroke and vague syndrome were considered together, there was excess case fatality among generalists' patients admitted in coma or with uncertain mental status on admission.
The analysis of therapeutic practice suggests that the excess case fatality in acute stroke was related to differences in care of the patient's respiratory tract in various care settings. For instance, pneumonia was diagnosed four times as frequently among university hospital patients and the low case fatality rate among these patients may have been related to closer attention to respiratory infection. Comatose patients and patients with dysphagia are especially susceptible to respiratory infection and it was largely among such patients that excess mortality was observed. Finally, regular turning of comatose patients was designed in part to prevent respiratory infection, and case fatality was higher among such patients if the record showed no evidence of regular turning.
Data comparing the care process in several settings can also be of value in 756 highlighting practices which seem unnecessary and costly. For instance, the brain scan and electroencephalogram were used frequently in cases of acute stroke, particularly at the university hospital. These procedures were used with essentially the same frequency for patients with transient attacks and with less frequency in cases of vague syndrome. It seems likely that university physicians could maintain the same outcome for acute stroke patients without these expensive examinations which are valuable to define an uncertain lesion, but seldom useful to distinguish between the causes of the cortical lesion which a classic acute stroke so clearly defines.
21
The analysis of the care process provided other clues to useful changes in practice. It seems unlikely that oral papaverine was needed for one in five patients with acute stroke. 20 '
22
Anticoagulants were apparently used irregularly to prevent progression of mild acute stroke in some young patients. The drugs were used in some patients with bloody spinal fluid and were infrequently used in the situations in which there was most evidence of their value. 10 ' 20 The diagnostic process for comatose and dying patients without other neurological signs can be strengthened. Subarachnoid hemorrhage is likely in such patients, and since they may benefit from surgery, it is worthwhile to provide cerebral angiography in such cases, at least unless the spinal fluid is shown not to be bloody. In the community hospital, less than half such patients were considered to have SAH, even when the spinal fluid was known to be bloody; none of the patients were examined by angiography. It is commonly held that medical practice evaluation of the kind demonstrated in this study is not of value. This opinion is based on five arguments: (a) the conclusions are not of value since care must be individualized for each patient, (b) the conclusions reached suggest programs beyond the capability of existing facilities, (c) the information obtained is unreliable because medical records are incomplete, (d) the effort is too great, and (e) stroke is a hopeless disease anyway.
These arguments are not entirely persuasive, (a) The health professional is faced with a growing commitment on the part of government 15 -° and other consumer groups 23 to assure that patients they represent receive high by guest on December 16, 2017 http://stroke.ahajournals.org/ Downloaded from OUTCOME FOR PATIENTS WITH CVD quality care. These "third parties" are interested in "average outcomes" and general care policies as much as they are in individualized service. The kind of medical practice evaluation demonstrated here is not designed to identify specific diagnostic or therapeutic maneuvers required in an individual case. It is designed to permit a comparison of the overall effectiveness of a care system and to discover useful changes in general care policies, (b) Patients organized by "third parties" have the purchasing power required to provide more of the resources for the kind of care that can be demonstrated to lower death or disability rates for their beneficiaries, (c) The records examined in this study were adequate to identify settings in which outcome for stroke patients can be improved and ways in which this can be accomplished. If the problems identified are the result of poor record keeping, it seems evident that the record system should be changed. (d) The effort is great, but it is worthwhile if those who can improve care respond when needed new care programs are identified, (e) Apparently stroke, like other conditions,' 1 0 is less hopeless in some care settings than in others! Those who would invest their time and resources in the care of other diseases should do so with a sharp eye to the net effect of their efforts as revealed by their own records.
Despite the difficulties involved, it is important to use the record of medical care to evaluate the effectiveness of our efforts. Studies should be pursued in depth and published freely (although without reference to individual institutions). Only when we know the method, effectiveness, and cost of care in various settings can we develop that most economical, effective medical care system which is now so popularly sought.
